Innovation capability evaluation plays a vital role on promoting and ensuring the persistent and in-depth work of scientific research activities in university. Some scholars have proposed a variety of qualitative innovation capability evaluation methods, however, how to separate from subjective judgments and how to describe the vagueness of capability information are still the most important problems. This study proposed fuzzy clustering method and Based on this method 41 universities innovation capability evaluation of Jiangsu province is processed. This study provided a novel means to solving practical innovation capability evaluation problems.
INTRODUCTION
With the increasing of scientific research input, the utilization of scientific research funding and related resources draws more and more widespread attention of the society. The university innovation capability refers to making a faithful, objective and justice comprehensive evaluation, with qualitative and quantitative analysis of the university scientific research input, output, efficiency, benefits and impact in a specific period using scientific and standardized evaluation methods. At present, many scholars have proposed a variety of qualitative methods on innovation capability assessment such as AHP, PCA and Weighting Statistics, but these above methods can't completely separate from subjective judgments. With the constant enhancement of the complexity and uncertainties of the questions as well as the fuzziness of human thinking, the information of innovation capability becomes vague. To solve this problem, this study builds a fuzzy set to describe the vagueness of assessment information. As a vague concept, when people cannot identify all the factors to inspect, only the selected part of the factors to be evaluated as a representative. Traditional qualitative methods are very difficult to process these compressed data, so a fuzzy clustering method is proposed in this study. With it, assessment information can take advantage of the membership functions which built by the fuzzy sets to quantify and describe the effectiveness of how many may be regarded as a good degree of attribution. Li et al. (2012) study a risk assessment method on the implement of risk education. Yin and Tat (2011) study the fuzzy theory and applications. Thomas et al. (2010) have a research of an investigation into the factors that prevent secondary schools becoming health promoting. Qi and Li (2007) have a research of the evaluation of university independent innovation ability. Li et al. (2007) study the evaluation strategy on the university scientific research innovation competitiveness.
THE INNOVATION CAPABILITY EVALUATION METHOD BASED ON FUZZY CLUSTERING
As shown in, selecting the fuzzy clustering index set which affects the ability in the ability evaluation. The factor set of evaluation objects is three level indicators: } , , { . Cluster analysis is a multivariate analysis method in mathematic statistics; it uses mathematical method to quantitatively determine the Affinity-disaffinity relationships of the samples in order to achieve the objective divided. The fuzzy clustering based on fuzzy equivalence relations is a commonly used means of the innovation capability evaluation.
In the fuzzy clustering, an appropriate grouping must satisfy the following three fuzzy equivalence relations:
• Reflexivity. Any object and itself is similar, the mathematical definition is r ii =1 The method of fuzzy clustering analysis based on fuzzy equivalence relations can be divided into the following several steps:
Step 1: Constructing a data matrix: According to the clustering object, we set n objects that to be clustered as the rows and the m property parameters of each object as the columns to constructing the data matrix X: There are many standardized methods; the commonly used are standard deviation transform and differential transform two:
• Standard deviation transforms:
The condition is.
such treatment, the sample data is relatively small and it's not conducive to data analysis, so we should do the linear transformation to the data
Step 2: Computing fuzzy similarity matrix: The elements in fuzzy similarity matrix R denote the fuzzy similarities between the objects, we consider that the fuzzy similarities between x i and x j is ) , (
The methods of computing ) , (
include the scalar product method, the cosine amplitude method, the correlation coefficient method and the maximum and minimum method, Euclidean distance method and so on. In practical applications, Euclidean distance method is used of the most:
Firstly, we need to calculate d(
, where the selection of parameter c should make it that 0 ≤ r ij ≤ 1. In this study, we set c as the reciprocal of the max value of all
Step 3: Analyzing to get the fuzzy clustering: Because the word of 'fuzzy' determines the fuzzy clustering analysis must be conducted with a given fuzzy parameter α , we introduce the concept of According to the definition of the fuzzy similarity matrix R, we can know that R satisfies the reflexivity and symmetry, but not necessarily satisfies transitivity. Therefore, α R which calculated by R also meets the reflexivity and symmetry, but not necessarily satisfies transitivity.
At present there are three main algorithms: the equivalent closure method, the direct clustering method, the maximum spanning tree method, can obtain α R which satisfies the transitivity.
The equivalent closure method is used to calculate the power of R, including
and k R is the fuzzy equivalence relation of R, the next step is calculating the matrix. This method is derived from the theory of 'transitive closure and have a strict mathematical foundation. The method would be a good way when the clustering objects are not many. But with the increase of the number of objects to be clustered, due to the need to calculate the matrix of power can yet be regarded as a good method, but as to the increase of the number of object clustering, due to the need for calculation the power of matrix R and its computational complexity along with increased exponentially, so it is not a very effective algorithm.
The maximum spanning tree method which based on the matrix R's corresponding fuzzy diagram uses the principle of graph theory to get the maximum spanning tree and select a given fuzzy parameter to get the clustering relationship. Although the method is very intuitive, it's not suitable for programming. Therefore the study uses a clustering algorithm with complexity O(n 2 ) to track the pass sequence of the clustering objects and the algorithm is based on direct clustering.
The main steps are as follows:
• Calculate the upper matrix α R , according to the fuzzy similarity matrix R. Due to the symmetry, it only needs to calculate the elements (the main diagonal elements without calculation) of the lower triangular part in 
FUZZY CLUSTERING BASED 41 UNIVERSITIES INNOVATION CAPABILITY EVALUATION OF JIANGSU
In this section, we get the raw data of the 41 universities in Jiangsu Province as an example. Setting the universities as the rows and the 15 indexes of every university as the columns: Obviously, the fuzzy similar matrix in Table 1  meets 
